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　　　　　　　　　　　　　　　C2)C3)
　In the previous papers,　　the writer reported that　the　bacteria No. 1, No. 2･and
No. 3 have strong inhibiting powers over the spore-germination　and mycelial growth
ｏ１ Ｐｉｒi㎝laｒｉａ　Ｏりｚａｅ， 　Ｏｏｓtioｒａ ｄｅｓtｒｕｃtｏｒ， Ｂｅａｕｖｅｒia.ｂａｓｓｉａｎａ and　Ｃｏｌｌｅtｏtｒｉｃｈｕｍ
ｌａｇｅｎａｒiｕｍ　ａmong　several fungi, and the　antagonistic action of bacteria against the
pathogenic fungi are shown apparently in over PH 5.0.
　In this paper are reported the experimental　results concerning the relations between
the　antagonistic　action of bacteria　to　pathogenic fungi and the temperature oi- the
sunlight.
　Bacteria and fungi used were the same as in the previous papers.　　し
　　　　　Ｉ　Relations between the Antagonistic Action and the Temperature
　　　　　　　　　　　　　　　　　　　　Ｅχperimental Methods
　First, the writer poured potato decoction agar (20 cc) into the flasks (200 cc), and
after it was coagulated, transplanted ａ few mycelia of fungi and bacteria, to confront
each other on it, and then kept them for ７ days at temperatures of 100C， 15°C, 20°Ｃ，
25°Ｃ， 30°Ｃ， and ３５°Ｃ， and observed the mycelial growth of fungi (Table l).
　　　　Table １　Relations between the Antagonistic Action and the Temperature
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Action of Bacteria upon Pathogenic Fungi of
（Ｔ.ＭＯＲＩＭＯＴＯ） ３
　　Remarks:十トshows that mycelia did not grow at all; + shows that they grew insufficiently
' (numbers of figured show the diameters of colonies), and in both cases, the　bacteria grew
　so well that they surrounded the mycelia and inhibited the niｙ‘celialgrowth of fungi; 士shows
　that the growth of bacteria was ｄｕ】1,but inhibited the ｍyとeilialgrowth (numbers of figured
　show the distances between the colonies); ―･shows that 治yとelia grew normally (numbers of
　figured show the diameters of colonies): (士) shows that the colonies grew so dull that they
　could not be measured; X shows that colonies grew so well too to be　measured; C一) shows
　that the mycelia did not grow at all, and　"life”or "death”shows that when they were
　cultured at 28°C. after they were ’cultured at ａ tempa「rature of 35°C for l week, they grew
　or did not grow at a11（tｈｅ marks ･apply to other tables, tｏｏよ
　All fungi grew between １０°Ｃ or 15°Ｃ－30°Ｃ and　bacteria at over 15°C. Therefore,
bacteria　had　strong inhibiting powers over pathogenic fungi　at over 15°C, i. e. to
Ｆｉｒictilaｒｉａ Ｏｒｙｚａｅ， Ｏｏｓi)ｏｒａ ｄｅｓtｒｕｃtｏｒ，Ｂｅａｕｖｅｒia baｓりatｔａ ａｎｄ Ｃｏｌｌｅtｏtｒｉｃｈｕｍ. ｌａｇｅｎａｒiｕｍ
between １５°Ｃ and ３００Ｃ and to　Ｇｌｏｅｏｓｐｏｒiｕｍ Ｅｒiobotリｏｅ， 　Ｍａｃｒｏ％ｐｏｒｉｉｆ）ｎ ｃｏｍｍｕｎｅ
　ａｎｄ
Ｆ１もｂａｒiｕｍNo. 2 ０ｆ cucumber between 20°C and 30°C, but if the temperature got lower,
their inhibiting powers　became weaker correspondingly;　and　to　Ｆｕｓａｒiｕｍof water-
melon, Ｆｕ％ａｒiｕｍ No. 1 ０ｆ cucumber and Ｆttｓａｒ毎毎of musk-melon more or less strong
between 20°C and ３０°Ｃ， but also if the temperature got lower, their inhibiting powers
became weaker correspondingly｡
　Whｅｎ Ｆｕｓａｒiｕｍ Ｎ０. ２ ０ｆ cucumbｅｒ,　ＣｏＵｅtｏtｒｉｃｈｕｍ ｌａｇｅｎａ？･iｕｒtｉ， Ｆｕｓａｒiｕｍ ０ｆ musk-
melon and　Ｂ忽細･ｊｅｒia　baｓｓ,ｉａｎａwere cultured at 35°Ｃ for １ week, they died, but the
others did ｎｏt｡
　Ｆｉｉｓａｒiｕｍ ０ｆ water-melon and Ｆｉｉｓａｒiｕｍ No. 1 0f cucumber did not die at 35°Ｃ for
l week, but　when　they and　bacteria　were cultured　to confront　each other on the
culture-media, the fungi died. From these facts, the writer considers that when fungi
weakened by high temperatures, their resistance over the bacteria became also weak.
　　　　　　II　Relations between the Antagonistic Action and the Sunlight
　　　　　　　　　　　　　　　　　　　　ＥχperimentalMethods
　First, the writer poured potato　decoction agar 20 cc into the flasks (200 cc), then,
after it was coagulated, transplanted ａ few mycelia of fungi and bacteria, to confront
each　other on it, and　kept　them for 5－14 days in three different places, i. e. dark
(in the dark room), light (on the side of window), and direct sunshine (in the open
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air), and observed the mycelial growth of the fungi (Table ２ and ３）.
　　　Table ２　Relations between the Antagonistic･Action and the Sunlight　（Ｄ
Fungi Bacteria
　　　　　　　　　　　Inhibiting　characters
Inhibiting power　　　　　　Diameter (mm) of colonies
　　　　　　　　　　　　l　　　　　　　or　distance (mm) between
　　　　　　　　　　　　　　　　　　　　colonies
　Direct　　　Light　　　Dark　　’ Direct　　　Light　　　Dark
sunshine　　　　　　　　　　　　　　sunshine
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＋
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　-
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　Remarks : Date of experiments, 5 th － 16th April, 1953. The weather during the ｅχperimental
period, 3 days fine, 10 days･ cloudy, 1　day　rainy (Table 4).ＲＯｏｍ　temperatures, 10.3°Ｃ
－16.5°C Cat ａ. m. 10　o'clock). Date of　observation, 7th CＦｔｔｓｏｒiｕｍof water-melon, musk-
melon, cucumber), 14th CPiｒicｕlaｒｉａＯりzae.Ｂｅａｕｖｅｒia baｓｓｉａｎａ，ＯｏｓＣｏｒａｄｅｓtｒｕｃtｏｒ，Ｃｏｌｉｅtｏtｒｉｃｈｕm
lagenαrium, Gloeospoダturn Eダiobotぴae, Iばαぴospoダium communed.
　These experiments were carried out in Ｓ０１０ｗ temperature (10.3°C-16.5°C) that the
inhibiting powers of bacteria over pathogenic fungi were dull, but relations between
ａr!tagonistic　action of bacteria against　pathogenic fungi and sunlight were　recognized
clearly. With regard　to the　relations between the mycelial growth of the fungi and
sunlight, the mycelial growth ｏｉ　Piｒi㎝laｒia　０りｚａｅａｎｄ Ｏｏｓｐｏｒａｄｅｓtｒｕｃtｏｒwas greatest
in the light, less in the direct　sunshine and least in the dark; that of the others was
light, dark and　direct sunshine　in　order;　that of Ｂｅａｉｉｖｅｒiabaｓｓｉａｎａ,Ｃｏｌｌｅtｏtｆ･ｉｃｈｕｍ
ｌａｇｅｎａｒiｕｍ　ａｎｄ　Ｆｕ＆ａｒiiim　of･musk-melon was not at　all　recognized in the direct
sunshine. With regard to the relations between　antagonistic action of bacteria against
pathogenic　fungi　and sunshine,　Viｒiciilaｒia　Ｏｒｙｚａｅ was　strongly inhibited equally in
the three cases, and　Ｆｉｉｓａｒiｕｍof musk-melon was not in the least in any, but the
others were generally inhibited most in the direct sunshine, less in the light and least
in the dark; ‘namely. the inhibiting power was strongest in the direct sunshine and
weakest in the dark.　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　，
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　Table ３　Relations between the Antagonistic Action and tねｅSunlight　　，（1･）
Fungi Bacteria
　　　　　　　　　　　　Inhibiting　characters
　　　　　　　　　　　　　　　　　Diameter (mm) of colonies
Inhibiting　power　　　or distance (mm) between
　　　　　　　　　　　　　　j　　colonies
Date of
observa-
tion　Direct　　Light　　Dark　　Direct　　Light　　Dark .
sunshine　　　　　　　　　　　sunshine
Piricularta
　　○ぴzae
召acterium
　No. 1
　No.
2
　No. 3
　Control （－）
升
升
十ト
ー
升
升
升
㎜　Ｉ
●
●
●
● 15-20 12-13
Bth
Beauveria
　　bassiana
Ｎ０．１
No. 2
No. 3
Control
　　●
　　●
　　●（－）
升
升
升
－
晋
升
晋
一
●
●
●
● 13-14 13 －15
Gth
Oostora
　　destructor
No. 1
No. 2
No. 3
Control
　　●ゝ
（－ﾆ）
昔
昔
晋
一
升
升
升－
●
●
●
●
・　●｀
10 －12 14-15
Gth
Collet∂trichum
　lageﾀnarium
No. 1
No. 2
No. 3
Control （－）
升
昔
昔
－
÷ﾄ
丑
十卜
－
●
●
●
● 20 －25 15-20
5th
Gloeosporium
　Eriobotr-yas
No. 1
No. 2
No. 3
Control
　　●
　　●
　　●（一）
升
升
丑
－
昔
昔
昔－
●
●
●
● 26-27 25 －26
5th
MacTOsiJorium
　commune
No. 1
No. 2
No. 3
Control （一）
昔
昔
晋
一
升
升
升
－
●
●
●
● 26 －29
10 －15
2S－27
5th
FusaYxuvnof　water-melon
No. 1
No. 2
No. 3
Control
昔
昔
晋
一
升
升
晋
一
＋
＋
＋
－ ８－９ 32-34
　５－ ８
　５－ ８
１４ －１５
30-31
5th
Fusarium Ｎ０．１
　of cucumber
No. 1
No. 2
No. 3
Control
昔
昔
晋
一
＋
＋
＋
－
＋
＋
＋
－ 8-10
　9－10
　9－10
　8－10
39-40
10 －13
10 －13
10 －15
35-37
5th
FusariuTONo.2　of cucumber
No. 1
No. 2
No. 3
Control
晋
升
晋
一
昔
昔
晋
一
＋
＋
＋
－
．●
　Ｓ－６ 34-37
　8-10
10-13
10 －13
34-37
5th
Fusariitmof
　　musk-melon
No. 1
Ｎ０．２
No. 3
Control
　　●
　　●
　　●（べ）
＋
＋
升
－
＋
＋’
十
一
●
●
●
●
11-12
10-11
55-63
12 －13
10 －13
　9-10
52-54
5 th
　Remarks :　Ｅχperimental　dates, 18th-23th May, 1953. Room temperature,. 19.0°C-21.0°Ｃ
(ａt ａ.ra. 10 o'clock). The weather during that period, 3 days rainy, 2 days cloudy, 3 days
fine (Table 4).　　　　　　　　　　　　　　　　　　･●
Studies on the Antagonistic Action of Bacteria upon Pathogenic Fungi of
　Plants ａｎｄ･InsectsI　　（Ｔy ＭＯ到ＭＯＴＯ）　　　　　　二
７
　The mycelial: growth of fungi ｗａＳ･ generally dullest in the direct sunshine, especially
Piｒicｕlaｒｉａ Ｏリｚａｅ， Ｂｅａｕｖｅｒia baｓｓｉａｎａ,＼Ｏｏｓｉtｏｒａｄｅｓtｒｔictｏｒ，ＣｏＵｅtｏtｒｉｃｈｕＴｎｌａｅｅｎａｒiｕｍ．
Ｇｌｏ印妙ｏｒ　ｍｍ ＥｒiobotリａらＭａｃｒｏｓpoｒｈｍｉ　ｃｏｍｍｕｎｅ， Ｆｕsａｒｍｍ of musk-melon did not
grow at all, but bacteria grew well there;　some fungi grew in the light as well as in
the dark （Ｂｅａｕｖｅｒia ba＆ｓｉａｎａ･・Ｏｏｓｐｏｒａ ｄｅｓtｒｕｃtｏｒ，ＧｌｏｅｏｓｐｏｒiｕｍＥｒiobotりａｅ; Ｆｕｓａｒiｕｍ
Ｎ０. 2 0f cucumber) and others grew duller in the dark than in the light （Piｒicｕlaｒｉａ
Ｏり２ａｅ， Ｃｏｌｌｅtｏtｒｉｃｈｗｎｌａｚｅｎａｒiｕｍ， Ｆｕｓａｒiｕｍof water-meloｎ, ＦｕｓａｒiｕｍNo. 1
0f
cucumbｅｒ，　Ｆｕｓａｒｈｉｉｎof musk･meloｎ， Ｍａｃｒｏｓｔｏｒiｕｍ ｃｏｍｍｕ四）｡
　The results of experiments　l　and I　are very different. The reason　is　that　the
weather during the former was more cloudy and suffered with lower temperature than
that of the latter.　　　　　　’　　　　　　　　　　　　　　　　　　　　　　　　　　　　　一
　The inhibiting power of bacteria over pathogenic fungi was equally strong in direct
sunshine, light and dark （Piｒicｔilaｒia　Ｏりｚａｅ，　Ｂｅａｔiｖｓｒia baｓｓiaｗａ， Ｏｏｓｔｏｒａ ｄｅｓtｒｕｃtｏｒ，
Ｃｏｌｌｅtｏtｒｉｃｈtim　I昭ｅｎａｒ　ｈｉｍ，ＧｌｏｅｏｓｐｏｒｉｉｉｍＥｒiobotリａｅ), or strongest in direct sunshine,
less in light and weakest in dark. （Ｍａｃｒｏｓｐｏｒiｕｍ ｃｏｍｍｕｎｅ; Ｆｕｓａｒiｕｎｔof water-melon,
musk-melon, cucumber)｡
　The inhibiting power of this experiment l was stronger than that of the experiment
I. The reason is that the temperature of the former was higher than that of the latter.
The results were the same as those of the Table ｌ.　　　　　　。
　From the results above mentioned (Table ２ and 3), the order of the inhibiting powers
of　bacteria was direct　sunshine, light and dark, and higher temperature made them
stronger.
Dates
April ３
　　　　　４
　　　　　５
　　　　　６
　　　　　７
　　　　　８
　　　　　９
　　　　１０
　　　　１１
　　　　１２
　　　　１３
　　　　１４
　　　　１５
　　　　１６
Table ４　The Weather and Room Temperature during the Experimental
　　　　　　Periods(at ａ. ｍ. 10 o'clock)
Ｔ
14
???? ?
????????
　Portion tested
　　　　　　I
Climatic condition
･atureCc)　Weather
??????????????．【 （ ） ????????????????????????」 ?
Dates
May
?????
Te
　Portion tested
　　　I-
Climatic condition
19.
21.
21.
20.
21.
21.
???????
cloudy
fine
　　ﾉﾀ
　　ぶcloudy
rainy
　　　　　　　　　　　　　　　　　　　　　　　　　Conclusion
　(1) Fungi tested grew between　１０°Ｃ－ 15°Ｃ and　３０°Ｃ and bacteria at　over 15°Ｃ.
Therefore, bacteria had　inhibiting powers　over pathogenic fungi between　15°C and
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30°C, but the inhibiting powers varied with species of fungi or bacteria and temperature.
　(2) The inhibiting powers of bacteria over pathogenic fungi were strongest in direct
sunshine, less in light and least in dark.
　(3) The mycelial growth of pathogenic fungi was dullest in the direct sunshine; some
were　as strong in　the　light　as in the dark （Ｂｅｄｕｖｅｒiabaｓｓｔａｎａ．Ｏｏ％t>ｏｒａｄｅｓｉｍｃtｏｒ，
ＧｌｏｅｏｓｔｏｒiｕｍＥｒiobotリａｅ， Ｆｎｓａｒiｕｍ Ｎ０. 2 0f cucumber), others duller in the dark
than in the light （Piｒi㎝laｒｉａ ＯりＴｉａｅ，ＣｏＵｅtｏtｒiｔｈｕｔ:ｎｌａｇｅｎａｒiｕｍ，Ｆｉｉ＾ａｒiｕｍof water-
meloｎ,　Ｆｉも%ａｒiｕｍNo. 1 0f cucumbeｒ， Ｆｖもｓａｒiｕｖｉof musk-me!ｏｎ，　Ｍａｃｒｏｓｔｏｒｈｉｍｃｏｍｍｕｎｅ）．
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